In a Magnets puzzle, one must pack magnets in a box subject to polarity and numeric constraints. We show that deciding solvability of Magnets instances is NP-complete.
Introduction
Magnets is a type of puzzle of unsure origin. Simon Tatham publishes an implementation [4] , citing Janko at Ref. [2] as the source, which claims the puzzle to be of unknown pedigree. The puzzle is also unmentioned in a survey paper by Erik Demaine [1] which mentions the NP-completeness of several other paper-andpencil puzzles.
In a Magnets puzzle, one is given a w × h rectangle, a subdivision of this rectangle into dominos, and 2(w + h) integers denoted r 
Reduction Theorem 1. The problem of deciding whether a given Magnets instance has a valid solution is NP-complete.
Proof. It is easy to see that the problem is in NP: give a solution as a certificate. Its size is proportional to the input (problem) size and its verification is straightforward.
To show hardness, we give a reduction from monotone 1-in-3 boolean satisfiability, which is known to be NP-complete [3] ; i.e., given n variables x i and m clauses C j , each containing at most three variables, find a set of true variables T such that T ∩ C j = 1 for every j = 0, . . . , m − 1.
The corresponding magnets instance has w = 4n and h = 2m, and the rectangle will be divided into n · m gadgets, each of size 4 × 2.
The intuition of the gadgets are as follows: the leftmost column of each gadget insulates it from its left neighbor, its two rightmost columns connect it to all the other gadgets associated with the same variable, and its fourth column determines the truth value of its corresponding variable in those gadgets whose associated clause contains the gadget's associated variable.
In gadget (i, j), if x i C j the two leftmost dominos will be horizontal, otherwise vertical. The rightmost two dominos will always be vertical.
For i = 0, . . . , n − 1, let c We claim there is a one-to-one mapping between monotone 1-in-3 SAT solutions and Magnets solutions: x i ∈ T iff square (4i + 1, 2 j) has value +1 for every j such that x i ∈ C j .
Observe that as c Note that iff x i C j then square (4i + 1, 2 j) contains 0: in that case its horizontally adjacent domino buddy contains 0 by the above argument. Note also that in each connected region of nonzero squares, any two squares of even manhattan distance have equal polarity (i.e., value) and squares of odd distance have unequal polarity. Thus, if (4i+1, 0) 0, then (4i+1, 2 j) = (4i+1, 0) for each j = 0, . . . , m − 1.
In other words, any assignment of values to squares is consistent with x i ∈ ? C j according to the defined bijection, and welldefined (either x i is or isn't in T , but not both), so this bijection maps Magnets solutions to monotone 1-in-3 SAT solutions as claimed.
